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METHOD OF TREATING AMYLOID p PRECURSOR DISORDERS 

RELATED APPLICATION DATA 

This application claims the benefit of U.S; Provisional Patent Application No. 
60/163,608, filed Isfoyeinber 4v 1999, U.S; Provisional Patent Application No. 
60/219,435, filed July 22, 2000, and U.S. Prdyisipnal Patent Application No. 
60/223,987, filed Au|ust 9; 20di^^ na^^ 

Biixbaum as cp4hvento% 1^ are herein incoipdratedliy 

reference. ^i.'.-:; -js* . . • : 

TECHNieAL FffiLI) 

Thej^i^iih^^^ - 
prpteiii (Ai^) dis^ . .V 

BACKGROUND OF T|IE : 

The cause of Alzhemer's^^^^ i$ liiiit Ic^^ The disease is characterized 
by the aceutnulJrtibri p^ 

piredpitateSi in the brain. It ii g^er^ believed 

whidi causes a loss of lii^ 

As illustrated iii Eigtire 1, immahu^ 

glycosylation tO:i)fei^ 

either (1) cleaved by 

(APPs) ^ch isvnotiainylbid^^ or (2) ete^y^b^^^ to 
pro^iiee^J^ 

Many advances have been made in the treatment of Alzheiiner's disease. The 
cholinesterase inhibitors such as tacrine, donepezil and rivastigmine improve 
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symptoms slightly. However, the slight improvement in attention and alertness is most 
likely due to increased brain acetylcholine levels. Unfortunately, however, the 
cholinestetase inhibitors do hot prevent cognitive decline, which is inevitably fatal 
even with optimal cholinesterase inhibitor treatment. 
5 Several stii^tfgies for tF^a^ 

decreasihg or preVey^^ of Ap peptide by eithei- iricrefesih^^^d^ 

: decr^ja^ing t^ Other strat^^ 

decreasiiig A incireasing A^()eptid^ clearMce^ i^^^ 

peptidfe:i)n)(iM^ <:elluiar ^fB^ Ap peptide £f|^ and i 

10 dspi^iqii: ^^^-y^ ^Li:09iyM^^ disease E^:3^^ See 

also U.S: Patent No. 6,080,778. In light of the foregoing, there is a need for a more 

Aiaieimcr^ig SjiiKli^ 

AW? pmeesi^ 
comprising ath 

i^iifeijten A|*J^ Al^hii^iin di^ase aiid; 
• Syiidronie^^ 

20 : In;%ii^^^ tti? invention reialesta^^^ 

mamiiiai haym& Down's Syndroine by a^nMs^^^ X6^t 

mammal a theaiipeiitically ef^^ amount of sit least biie HMGrCoA reductase 
inhibitor. In this en^bpciimentj th^ method may also comprises determining whether 
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the mammal exhibits at least one objective symptom of Alzheimer's disease or 
Down's Syndrome. 

In another embodiment of the present invention, the composition comprising at 
least one HMG-GoA reductase inhibitor may fuither comprise a phannaceutically 
5 acc^taible excipira^^^ The composition is prefei^bly in the form of a controlled release 
fbnnuliaiiom 

: J^^f^ 
inl^ 

19 ^ or a co^ tib^^fc^ \ : 

; % 

: ' \^#acii3 • ■ . ^ . ■• ; 

: ^^^^ 

- preferaMy^ t|i^ dr^rd^^ 

^ another preferre 

inhibitor is administered to a mammal having an APP processing disorder. More 
preferably, the suitable dose is one that is thcsrapeutically effective and results in the 
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average blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
metabolite at steady-state being below about 50 micromplar. More preferably, the 
blood plasma concentration of the HMG^CoA riediictase inhibitor or its active 
metabolite at steady-state is below about 30 micromolar. Even more preferably^ the 
5 blood plasma concentration of the 
m^tabcUte at steady-state is beio:w ^^^^^ 

embodiment, the blqod lilasma^i^ inhibitor or 

V its ?(ctiye metabolite at steadj^^stme-^ more 

preferably, the blood plasma concentration of the HMG-CoA reductase inhibitor or its 
' ; more preferably, 

. , the blood plasma concentration of the HMG-CoA reductase inhibitor or its active 
^*^^^t^ abpiit the blood 

plasma coiicehtration of ti^^ P^G-GoA r^^^ active metabolite at 

steady-state is al?dut 0.5 mic^ 
15 , e^ a 

W^Wiial hayii)^ an APP proee^mg^^^ amount of 

: A^peipMifeg^ cerebwd Sfpinal^ fluid, or plasma of the mammal by 

^^Wst^ a bompb^ effective 

aiiiount least 6ne iM<3;^e<i^ re^uciasei^^ I-oy^fag the amount of Ap 
20 peptiides i^^^^ 
; 

In anotha: embodim^ 
naamirial having an APP processing disorder w^ 

of Ap peptides in the brain, cerebral spinal fluid, or plasma of the mammal by 
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administering to the manunal a composition comprising a therapeutically effective 
amount of at least one HMG-CoA reductase inhibitor. In a . preferred embodiment, the 
clearance of Ap peptides in the brmn of the mammal is increased. 
In another embodiment, the invention relates to a m^ 
5 mammal haviiig an APP processing disorder comprising preventing or reducing Ap 
peptide aggregation or plaque: f thebraih of the ihanm adimnistMng 

tothemai^ 

In; anotl^ tbz irietlK^d^ 

. ;5 -foffi ibc^reasing the pi of Ap pepidd^^^^^^ 

pn^^ 
theinai^ 
one HMG-CoA:^^^^ 
|S in/^offier tp ia m^pd M 

iitwi^ APP p]rpces$inig fU^onlei' cc^^ lowemg t^^^^^ 

.. w the ni;iii^ embodiment, Ihe iai^ 

phpiest^ decreased by the atotnisti^on of at li^ 

T^iv^t^e-'i^ ■■.*■."'•' 
S^Q • Gen^ inimediate re^ release dpjiagie fbi^^^ • . . ; 

utilize^ in the praii^^ 

may cbniprise an effective amoimt of a HMG-GoA reductase inhibitor mid i^^ 
pharmaceutical diluent. The contrdlled release dosage formulation may comprise: 
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a compressed tablet core which contains an alkyl ester of a hydroxy substituted 
naphthalene derivative, a pharmaceutically acceptable, water swellable polymer and an 
osmotic agent; and 

an outer coating layer which covers the osmotic core and comprises a pH 
5 . sensitive coating agent and a water irispluble polymer. 
An optional sealm^^ 

. 0i|i^:fi3 

■ i 10 v; levels 
of 2*out 0.5 micn^moles of tfe^l^ 
maihtehied by the iisb^^^^ 
/ . ..inWtitor.. ■ 

; : 2b illustrate ti^^^^ 

HumanNeurogUoDaa^4) ceiisi piglJffe 
■ the negative well and the positive 

representing 0 and 0.5 pM 0^^^^^^^^ 
: ii^cjuadii^ 
Figures 3a and 3b illiistfat^^^^ 

W0lls wherein the negative well md the positive well correspond to the bar graphs of 
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Figure 3b rqjresenting 0 and 0.5 fxM of lovastatin acid, respectively. Data represent 
the mean ± SEM of three experimrats perfoimed in quadruplicate. 

Figures 4a and 4b illustrate the effects of lovastatin acid on AP peptides in 
Chiheise Hamster Ovary (GHO) cells. Fijgure 4a is a photograph of two gel wells 
wherein the negative well and the positive well correspond to the bar gr^hs of Figure 
4b rq>reseriting 0 aiid 0.5 pM of lovastatin acid, respectively. Data represent the mifean 
iSEMof fourCT^ . 

figures 5 illustrates t^^^^ 
reprdser^^^^ 

Figure 6 illustrates the of i^yastatB^ AiPPipro^ 

Ditaj^ ■ 

Figure ? is agRfj)b pf 
lovastatin acid: in patients sifter liiu^^ oral 40 iiig ddses of Lovastatin Xli, a preferred 
extfeii^edrele^^ 

Figtir^ $ is ijgpiph shd\w|ng^ Aj? pjsjrficte : 

in th^biobd of gK>i^^ of patitai^ 

Figure 9 is a bar (Aiart 
:coilc^t]#ibnim the blood of grpupf after treatment with vanpus doses of 

l^va|tiatin !^ 

kecently, the present invOT^ 
inhibitors lower the aiiiduht of Ag peptiUe^^l^^^^ orreduce A|J peptide 

formation, may increase AP clearance, and therefore prevent orreduce Ap peptide 
aggregation. More particularly, the present inventors have discovered that the 
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administration of HMG-CoA reductase inhibitors lower the amount of Ag peptide 
levels, prevent or reduce Ap. peptide formation, may increase Ap clearance, and 
therefore prevent or reducfe Ap peptide aggregation, without the need of other 
cholesterol lowering treatments. Therefore, methods of treating APP processing 
5 disoTdets sUch as Aizheimer*s disease and Down's Syndrome iii a niamrial comprising 
theadm 

A3 used l^^ form of atniyWid 

jpretexu^ 

10 nieaii^ is elbaved fey a-s^^ 

; :th^ ^eiqitited for^^^^ or hothi : 

■VA^iis^d 
^\Md;Y^ie6reaiteLS ■ 

usedhereini/^th 

15 Qifli^^^ ;6ifee^ 

bpt;4reii6ll^ ti^^ttriie^ witii tiieval<^^ ffi^thj^M-i 
x:yGlQde;>^^ and/or cycl<^^ ; 

; ^ ; As us i$ intended to liae^ 

.20 ^ sail t^^ 

t^ciliinii^u^^^ S^^e, e:|.;^ jBertblinii^ G. ci ^1, J- A/^ Chkm., 40^ 2011^ • 

201 6 (1997); Shan, t). et al., JPhdrm. Scu,%6 (7), 765-767; Bagshawe IC., Drug Dev. 
Res.i 34, 220-230 (1995); Bodor, U., Advances in Drug Res., 13, 224-331 (1984); 
Buridgaard, H., Design of Prodrugs flSlsevier Press 1 985); and Larsen, I. K., Design 
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and Application of Prodrugs, Drug Design and Development (Krogsgaard-Larsen et 
aL, eds., Haiwood Academic Publishers, 1991). 

As used herein, the term **pharraaceutically acxieptable sal^^^ 
, . formp that are pharmacologically acceptable and substantially non-toxic to the subject 
5 being JwcteuhistCTe^ 
acceptable salts iiicfo^^ 

foid siujal?l€f n^ drganic or inorganic acids.or inorganic base^i Exemplary : 
ajcid^^ 

tip ahd mine afii&i and tlioise denviedfi^ oi^ariic acii^ stichi as p^pluqn^ acid, 
• : . ; br?>m(^ 

dcetbxyl^enzbic acid^ acetic acid, phehylacetic acidi propionic acid, glycolic acid, 
stearip^id, lactic acid, malic acid, tartaric acid, ascoibic acid, maleic acid; ' 
: . i;5 hydiwpx>iiidd^^^ s^fanilic acid;,2^ add 

ExfeiBj^ 

!|0n'^ or all^irie eai^^ 

#dta^^ iOf mjignesiun^ and thqle^ 

. : 20y orgamtl^ 

invention.. TOetenn '*HM 

conipounds that inhibit the bioconversioii of hydroxymethylglutamyl-co^ A to 

mevalonic acid which is catalyzed by the enzyme HMG-CoA reductase. Such 



9 



wo 01/32161 



PCTAJSOO/41841 



inhibition may be determined by standard methods known to those of ordinary skill in 
the art. Examples of suitable HMG-CoA reductase inhibitors are described and 
referenced herein, however, other HMG-GoA reductase inhibitors will be knowii to 
those of ordinary skill in the art. Therefore, the present inyentidh should not be limited 
to the specific HMG-CoA reducta^jb inhibitdi^ exem 

Examples of such HM 
meth(^ of ^i^^ disejaseiiiclude 

\yluc^ 

European Pat. No. 491226A; and fluvastatin which is described in U.S. Pat. No 
4J39,073. All of these p^emts^^i^^ Further^ any 



iTOluding sterepisonierSj enrnltioiiii thereof amd;^^^t^ use iii 

irfiaii^ 

the-iny^tion.; 

Lovastatin is a metaboUte which is.produced by the natural fermentation of a 
f&n^s 6^ piebttier comiiQun^ derivbd from 

natur^ Md synt^ 
mechaiiismsf of active 



be used. For example, the HMGrCbA reductase inhibitors may bei admirtistered orally 
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to a mammal having Alzheimer's disease or Down's Syndrome an effective amount to 
relieve the symptoms of Alzheimer's disease or Down's Syndrome. 

Preferably, the effective amount of the HMG-GoA reductase inhibitor results in 
the aveirage blood plasma concentrations of the HMG-CoA reductase inhibitor or its 
5 active metabdlite.at steady-state being below about 50 micromolari More preferably, 
the blood plasriia concentnition of the HMG^ilbA reductase inhibitor or its active 
. metafeol^ about 30 imcroir^ EvenmqT&pt6f^ the : 

. biobdipia^ 

;^ 5^ below iBrt>but 20m^ 

r ;> :its ;|(itiy^ at steadyii'S^ about 1 0 micromolar. Even more 

^rv |)^^ rediic^asiei^ 

aetiye metia^^ is below aboiit S mcrpmdM Even more prefetaj) . 

.^e :blq$)d pla^ concentration of the HMG-CoA reductase iiihibitbr or itis aetiye 

1:5. metaiwi^^ aboiiit 1 micromolar. Most pfe^^ : 

• :: pjai^a coi^^ HMGrjGoA rieidw^ iiila^ iiU^abtiy^^^ 

ste^yrsti^^^^^ 

. Idi^ta^ aflet nmijtiple oral 40i^ 
2Q; extenip^ 

: and the: of loyastatin it c^; be expected thk^^^^ ^pses 
ofahout^^^^ 

rel^e ifonhiilatipn as exemplified herein below) given dsdly to a patient would result 
in average blood plasma level of the patient being about .0.5 micromolar. 
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However, the present inventors have surprisingly discovered that human 
patients given oral doses of only 10 n^g/day, 20 mg/day, 40 mg/day and 60 mg/day of 
Lbyastatin XL resulted in a statistically significant decrease in Ap peptide levels in the 
blood plasma of those patients, Accoridingly, the iriveihtors have unexpectedly found 
that the HMG-GoA Reductase irihibitpr a humin orally at daily 

doses of about 10 mg to about6^ 

Preferably, the HMG-CoA reductase inhibitor is administered to the manmial ; 
orally at a daily dose of about 0.2 mg to 1 0.0 mg per kg of body weight, given in 
divided doses. The HMG-CoA reductase inhibitors may be administered in any 
suitable form. For example, the HMG-CoA reductase inhibitor may be administered 
in the form of tablets, capsules or oral concentrates suitable for mixing the particular • 
compoimd with food. 

The criteria for the diagnosis of Alzheimer's disease is well known and is set 
forth in the giiidelines of flie National Institute p^^^ and Communicative 

Disorders and Alzheimer's Disease and Related Disorders Association (McKhann et 
al.i Ne^ 198^ 34: 939-944); a^ 

Diagiiostic ai?^ Statf sticd Mi^^ and Statistical 

Manu?d IV)^ aJi of v^ich are in(X)ipcrira^ the dhjecitiyd: 

eritmaipr; 

and gira^ of ihe Icjlidwng^^^s^^ apraxia, agnosia or 

■ : disturban^ 

Treatiiapiit may be continued imtil flier^ is a redtictiojoi in the symptoms of 
Alzheimer's disease and the dosage may be adjusted in response to the manimars 



12 



wo 01/32161 



PCT/US00/4i841 



individual response. Generally a positive response will not be seen until therapy has 
been continued for a minimum period of 90 to 36S days. 

More preferably, a controlled release formulation (also herein after referred to 
as a "Gohtrolled release composition") of the HMG-CoA reductase inhibitor is utilized 
5 in order to provide m e^^ 

inirnediate release d^^^ The use of jacontfellisd release form may be-^ 
useful fbhprpyid^ reductase inhibitor iii order^^^ 

avoid doskge^^^^^ 
orthose wfo 

10 Goti^^ in tj.S. Pat •:No:^4 

)^ch desiigijbii^^ 
; cause. the feipe^ afrrangem^ as th^idiii 

deUyerrfvti^ a passajgeway in the semi^pi^eable wall of the dosage fonrij inf 
addition, IJ;S. Pat No. 4iS03i030 discloses an osmotic dosage form which has a 

15 passagway and a 

pol>i]n^a^^ emmc coating 

patent desc^ib^ inixtufes pf ij^^^^ materia aiidcelliri 

polymer wW ai-e ;af^ ab<nit 7% by ^yeight based on the tptd w^iglrt : 

of the osmetic pp^ The afdrehiCTtioned pateiits^^^^^ 

20 incoiporatiedheremb^ 
Prefeiredi^ 

A preferred controlled r^^ formulation is disclosed in U.S. Fat. No. 
5,916,595, which is incorporated herein by reference. This type of a controlled release 
dosage form is preferably prepared by combining the HMG-CoA reductase inhibitor 
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with a pharmaceutically acceptable, water swellable polymer and an osmotic agent 
into a compressed tablet core having an optional first coating for sealing aiid protection 
aiid a seicond coating comprising aj)H sensitive agent water insoluble polymer. More 
preferably, the HMG-CoA reductase inhibitor is selected fom the group consisting of 
rbeyaslalin^ pravasteti^ 

3inetab0U^^^^ more preferably, the HMQ^GoA reduct^ 

edinprises ipyast^ 

siiDwast^ iarid Ibyastatin are wieili teipiX^ cbi^ 

in the prior art including the particular patents which have been cited herein. It is also 
within the scope of the invention to use mixtures of different al^ 
;substit^ 

Spepific^ 

psniptic agcfiit: ai^^ with the HMG-^GoA reductase itilubitor Whic^ inay be 

tniimmzGdy cbrhiprpnized or unniicronized pr smioiphoiis of biyst^liiiie and 
(^ogjips TOe osiiiotiG age^ is a^ 

pb?irin?^e^ti 

%yi^€r^^ psmbticfire^^^ 

sodium chloride, potassium chloride; mi^gn^sium su^^^ : 
siilfetei lijiiit^^ yrea^ inositol^ sucrose, liaetosej glticGS^, isprbiitb^ : 

m^a^ acid j>hcfep^ 

pireiferr^d osinbtic a^ cipre is a simple sUgar sui^^^^^^ sbihydrpiK ia^^ 

in thdrange of 0^50% by weight, bas^ on the weight oif the comprc^^ 
uncoated tabli^: 
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The phaimaceutically acceptable, water swellable polymer may be any 
pharmaceutically acceptable polymer which swells and expands in the pr^ence of 
water to slowly release the HMG-CoA reductase inhibitor. These polymers include 
polyethylene oxide j methylcdlulose, hyi&px^ 
hydroxypropylniethylcdlulpse and the 

to a preferred embodiment; the wa^ 
:03dde:(Qbt^ 

.0^^^ Or Polyox WSk N 8b)L TOiese m^^ wateifiOr o^ 

solvfeiit 

; . This wdii 

ppi%^ :acpepUd)le ^^iajfe s^^ 

^;-6pjmpitissi^^^^ 

Any suitable binder may be erpg^^^ &e bmder is iised in a 

sufficient arnpuiit so that whein if is <:h3M^ a suitable solvent, mixed with the 

w^0rs61iAl^ 

toiniMT^^ ■ '. 

; solid pihatms^^ liaictbse^: dextrose 

the like may be added tp the gra^rt^ 
^: t^lj^J tolhepre^ntc^ 
: asaibiii^ 

. . Ihthe prepailationpf 
: the. afpremeiltioiied^ liiiadditipti, various other suitable diluents, excipentsy 
lubricants, dyes, pigments, dispersants, emiilsifiers, and the like may be itsed.to 
optimize the HMG-CoA reductase inhibitor formulation. 
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Additionally, any suitable surfactant may be used. ThC: surfactant may be any 
ioiiic or non^ionic water soluble surfactant which is preferably employed in the range 
of about 0-50% by weight and more preferably employed in the riange of about 1^5% 
by weight. The preferred surfactant for the present formulation is sodium lauryl 
5 sulfate but QthCT surfacta^^ 
the Uke may be used; . 

idealiyv i^ &om about 6:5 16 2^ 2v5% by ^yeiglit^^ 

:^-:^e--^o^^ : ^: 

>^ an^ 

cbating;;^ 
■ poljoner;- ' 

Specifitail^^^ 

i;5v a^ 

OPADRY CLEAR™ sold by eplorcpn Coqjoratipn, In m e^p^i^^^^^ 
embodiment, the OPADRY CLEAR™ wiU be 4bput iM^hyJ^ and will be! 

osmoti<j ai^^^ salt, low molecular wejigj^t |^ 

20. ;soltii|lfep^^ isi^iinff pii^ 

osmotic ag^ is^^ when thd dpatin^ 

dispet^ied ihta puritied^:^^ The coating system which poiltains ^e 6 
may theil be^pfayed onto the tablets to form a protective ooiating liyer. 
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An optional inner or over coat over the outer coat may also be applied which 
comprises a pH sensitive polymer which functions as an enteric polymer in that it does 
not begin to dissolve until pH conditions in excess of the stomach region are 
encountered. Generally, the pH sensitive materials do not dissolve and begin to 
release the active drug until the pH is about 3.0^ and preferably above about 5.5. 
Materials such as Eudragit L (copolymer of pp jy(methacryliG. icid, 
lythylm i rafip; KfW USP l^e A)^^^ 

: (60ppl>aner bf^^ li:2 ratio MW(N^^ 

: : 1 J^iOOO ~ tJSPiT^ ceUtUd^^ 
itb^likeiha^/ usedin fte; ttogebi^^ 
^- 1^ 

the mne* bj^^ pH semsitivfe 

Erieferabiy, Aeputef editing cipi^^ ftmctions 
as an enteric polymer in that it does not begin t6 d^ until pH conditions in excess 
of the pH of pplyiner-^hich 
prwide c^ to iS^cpartir^ The pH sensitive 

polymferii^^^ the sjune tjqpe pii in^^ Pi)tipnai: 

inira: cp^ Isiyph The water ihsolubk^p^^ polymer such ^is 

ethylcyiulc|^^^ peliiildse acrylate^ celhdose nMhio^-^di^^ or triacetiate. TliepH sensitive 
polymer: and the inisoli^ cellulosic pcrfym^ a weightratio of sfljout G> tH 

t6^ kbo^i 6^5 : 1 , preferably aboiit 0.25: 1 tp:ii^^ sensitive polymer to 

. water insoluble cellulosic polymer. A combined cpatihg weight of about 0.5-5% by 
weight and preferably about 1-4% by weight and espiecially preferred is about 1-3% by 
weight of the gained weight based on the weight of the coated tablet core. Cellulose 
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acetate is the preferred water insoluble polymer and the oiiter coating is preferably 
applied as a suspension in acetone. 

Furthermore, any suitable plasticizer or combination of plasticizers may be 
added to the inner, outer or over coating to provide elasticity and shape to the coating. 
: While tbp plasticiizer or combina of plasticizere may be aiiy water soluble or water 
inisohibje f<^^ m tb^rangfe of about brlO% by weight about 0.5- 

5% by weighi?^^ putpr cbktin^ composition. Acetyltributyl citrate is the preferred 

■ pj^i^zer^ triethylc^ti^ 

diethyl phthalate, polyethylene glycol, propylene glycol and the like may be utilized. 

Any suitable antioxi(lant such as bytylated hydroxyanisole (BIJA) or hutylated . 
if • 

■ ab^ of the tablet core. 

A^ 

; fMlf^^ oilier icpating. A diaimelirig age^^^ 

porosity ofthe film coating iii bi^er to incr^^ 
; : tfe t?^ inci-eosb thie pf 

Cc^re^ 

agents may be any salts, surfactants, or short-chain water soluble polymers in a water 
channel forming efiGsctive airidfttnt : 
w^^ ciore and all i^atmg cpnipbn llle chatr^ inciude any 

I polijr^ sodiutn chloride, potassium phlbndei sucrose?, pdly:iprbat&^80i 

hydrbxyprppyi cellulose, hydroxyethyl cellulose and the likie. 
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Also^ the inner or over coating may be suppHed with an anti^sticking agent 
such as talc to overcome any tablet to tablet stickiness during the coating process. The 
amount of anti-sticking agent supplied is preferably in an amount which prevents 
sticking, more preferably in the range of about 0-6% by weight based on the weight of 
the tablets and the coating materi^s on a diy Aveight basis. 

The tablets may be made by exstmple, in a smooth 

faced talijct die. iTieieafter^ffi^^ 

which because ipf surfafe cqatihg layer bvei^ffi^^ 

of thetabl^ v^ei^ which wiWifoM ia ch 

to iUbw ihtesti 

\ : ; A 
mljjh^ethef^^ 



^.■:'=^:i:ible-i.;-: 








3-20 wt% 


Water Swellable Polymer : 


10-40 


Antioxidant l ::': [-. ^ -^^i' 


0.001-0.01 wt% 




20-80 wt% 


Siiifactant 


0-5 wt% 


'. Lubricant 


0-5 wt% 












0-10 wt% 


. Osmc^ • . . 


V / 0-10 wt% 










Ehtbric Poljinisr 


0-30 wt% 


Aiiti-sticldng Ag^ 


0-6 wt% 


Plasticizer 


0-6 wt% 


Channeling Agents 


0-6 wt% 






Outer Coating: 




Blend of Eiiteric Polymer and Water- 


0.5-5wt% 
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insoluble Polymer 




Plasticizer(s) 


0-1 wt% 


Channeling Agents 


0;2-5 wt% 






Overcoat: . 




Enteric Polymer 


0-30 wt%. 


Anti^sticking Agent 


Pr6 wt% 


Plasticizer 




ChaiineUng Agents^ 


;V0-;6: wi%;; 






TOTAL 






C'\i\-'y^.-(:S iiaS the iiigife^ 



- ."V Table :2:. 










12.14 wt% 


: : : 20:00 mg 


Polyox WSR Coagulant, NF (polyethylene 
oxide: Mw No. AV 5,000,000) ' 


• 4;55 wt%f^^:> 


: 7:50 mg 


Pplyox WSR N 80, NF (polyethylene oxide 

MwNo/A^^ 


. 17.7.6 wt% 


29:25 mg 


; lactose (aiihyi^ 


51.30 wt% 


; 84.5()mg 


Spdiim sulfate 


3.04 Wo ; : 


Sapping i 


<3ab-0-Sil (SiUcra 




; ,0:75 nag 


Biitylal€ki^l^^ . : : 


OiOS « : ; ^ 


0.05 mg 


Myy^leX^^ 


l,82wt%: 


3,00 mg 














Kydrpiyptdpyl 
Jgifijiiethyle^ 


3.42 :wt% 




i-Sodh^ 


1.14 wt% 


:\;;,;^::;:;i.88;mg: . • 














iCeUulosea^^ : ■ 


1.43 wt% : : ^ : : 


■>;':':^;;:2J'6::ing .. 


Eudragit S 100 ^61y(rnethylacrylic acid) 
methylacrylate) .1:2 ratio N^W (J^b; Av. 
135,000 -ySP type fe)^ 


o.4?wt% ;:^•^• 


0:80 mg 


Triacetin (GlycCTol Triacetate^ 


o.llwt% ; 


0,19 nag 


Polyethylene glycol 400 


0.11 wt% . 


0>19ing 


Sugar, Gonfectioiiers/6X tmcronized 


0.72 wt% 


1.18 mg . 








Overcoat: 







j* 

I 
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Hydrpxypropylmethylcell. Phthal. 55 


0.77 wt% 


1.27 mg 


Talc 


0.30 wt% 


0.49 mg 


Acetyl tributyl citrate 


0.12 wt% 


0.20 mg 


Sugar^ (Confectioners 6X tnicronized 


0.30.wt% 


0.49 mg 










100;0wt% 


: 146.73 mg , 




dosage fonn: 
Step I: The tablet corer 
5 (a) Granulation 

1 . Pass Pc>lyox M^R|Sf|^0 and anhydrous lactose 
through a 30 ifteshjsit^ 

2. Charge th^Sj^lei^^ into a. 
vertical- g^piiU^tpn 

10 3. Prepare a butyla^ 

hydroxy aiiisoie in ethaiio^^^ 

4. Pi^are a:mixitu^ 

5. Pre-mix the pov*^^^^^^ l(a)2) for 5 minutes. 
: 6; Bknd^tbe;jp6w^ 

15 solution md tiii^^^ 

7. Dry thelres^ the liibisttffe^^^^^^^ is 

'^/r':.. .lower than ^ 

" 8. Pass the jgira^ ni^h lishig a CiditiijK 

, ■ (jb) Tabletting 

20 1. MixCab^O-Sil and PpJypx W^ 
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2. Pass the mixture of Gab-O^Sil and Polyox WSR N80 through a 24 mesh 

stainless steel screen with the Polyox WSR Coagulant. 

3. Blend the screened materials with lovastatin granules for 15 minutes. 

4. Pass Myvaplex ttoougji. a mesh stainless steel screen and combine with the 

other screm niatetia^^^^ 

5. Blend fpr^^ 

6. eompi^e|s^;:ffi^ (164.72 mg, rpundj standard concave, 17/64" 

■diai)^!i^iic^^^ 
: (c) Seal Coating: Opadry Clear 

1. I>i$s0lye:S^ 

3. Spray lovastatin tablets with the aqueous coating suspension using a coater. 

(d) fimerCoatinig:;N^ 

(e) Outer Gbatiiig^^^^^ 

1, ftissblVe cblhUp SlOO in acetone using a homogeiiizer. 

. :; 2: Ad(t(k)l3(!^^ 

a||pm0i^^ dispei^ion is obtained. 
3, Spray the^^ 

(f) €^ 

L Dissblveiiy^ 
: / -hompgenizer; : . 

2. Add sucetyltibiityl a 
homogemzCT uilti i a ho 



22 



wo 01/32161 



PCTAJSOO/41841 



3. Add talc and sugar to the solution and mix it with a homogenizer until a 

homogenized dispersion is obtained. 

4. Replace the homogenizer with a magnetic mixer and stir the 

throughout the coating process. 

-5 5. Spray the Qpadry Clear coated: iovastatin ta^ 
acoater. 

Other particularly prefen'ed Coht^^ 
pJ^s^nt iiiyiB|^ ? 

: : ^ . V ; . . . 

: : 









40|i0rag 


Polybx WSR Coagulant, NF (polyethylene 6xide 
MwNo. Ay5 


:4,50wt% 


IS^ing 


PblybxWSR N80,NF(p^ 
No. AV 200,000) 


17.98 wt% 


: : : gOiO rag 




: :50i65:A\^% 




Sbditir^^ ;. 


3.00 wt% 


•;':;;-i0:0::ing;.;;::; 


;SiUccni^(^^ ; : • 


Q,45: Wt% 


1.5 nig 


Myyap^ 












;:Si»il:C0^ "■ }:Z 






■ (^}ip0ty Cleai/ (mr^^ hydrojg/p 
meiir^ V; 






;;S0d|uM 


V :-;0;93:V^^ 










::InnCT 






HydijtK^^ . . * 


2;27:wt% 


7.S8 mg; 


Talc 


0.78 


2.6gmg 


Afiefyl tributyl citrate . 


0.22 wt% 


0.75 mg: 


■Sugar, coiifectionCTS 6X imcrpnizcd 


0;62wt% 


2:08m& 








Outer Coating: 
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Cellulose acetate 


1.00 wt% 


3.32mg 


Jbudragit b lUl) (j>oly(inetnacrylic aciu), 
methylmetharcrylate, 1:2 ratib MW (No. Av. 
135,000 ~USP Type B) 


0.34 wt% 


1.13 mg 


Triacetin (Glycol Triacetate) 


o:p8wt% 


0.27 mg 


Polyethylene glycol 400 


0.08 wt% 


0.27 mg 


Sugar, confectioned 




1.66 iiig 








,Tpij\L- 




333.66 mg 



The following describes a suitable pn)cess of maldng the above 
dosage form: 

5 

Granulation 

Pass Polyox WSR N;80, sodium lauiyl sulfate and anhydrous:lactG% • 
through a 30 mesh s^t^inless steel screen. 

Charge the screened materials and lovastatin (micronized) into a vertical : 
granulator. 

Dissolve buylatedhydrox^^^^ ! . 

Mix ethanolj and purified water. 
I^niix the powdermixture for 5 minutes. 

Blend the powder mixture again, add the butylated hydroxysini^ple^ s^^^ 
andithen the ethanpl/watet m^ 
Dry the granules at 45^^0^<];Ui^ 

wt%. . _ _ 

Pass the granules fb^t|^ 1575 mesh using a:dbiM[.: : i; 

20 T^blettmg 

1. Mix Gab-b-SirandPplyox W^^^ 

24 
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2. Pass the mixture of Cab-O-Sil and Polyvox WSR N80 through a 24 mesh 
stainless steel screen with the Polyox WSR Coagulant. 

3. Blend the screen materials with lovastatin granules for 15 minutes. 

4. Pass Myvaplex through a 30 mesh stainless steel screen and combine with 
5 . the other screen materi^^^^ . 

5. Blend for five minutes, 
e.;. GofiapriKSiUieblCT^^ 

which cpntiMn 40 in^^^ 

iO 1. D4%>lyesc*Miim 

. 2. i)isptei?e:|^^ Clear into the sodium chioiide: s^ 
; .. 3^^. Sjpray lovasti^ 
: libiier^ HydroxyproF^lm^ 

1. Dissolve hydroxypropyl niethyledlulo^^^^^ 
15 • hompgenizer. 

. 2: 'Ad^ ^cbiylM^ tdi ihe acetrae^^^ arid iriix: it witib a 

libTtiiogenii^"to 

; 3 : Add talc im^ siig^ , 
. hOnapgOT 
20^ : 4; . Rg)la6e the hpifl^ 
niixturetl^ 

5. Spray the Opadry Clear coated lovast^ coating dispersion 

in a coater. 
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Outer Coating: cellulose acetate 

1 . Dissolve ceilulose acetate arid Eudragit S 1 00 in acetone using a 
hohiogehizer. 

2. Add poiyethylene glycol 400, triactd^ 

..; until a hom^gento^ is obtained. 

3 ; Spray the coating suspension onto the tablets in a coater. 
Another example of a particularly preferred tablet has the ingredients as set 
forth in Table 4: 



Table 4 


Lovastatin 


12.11 wt% 


40.0 mg 


i PolyoxiWSRGoagulant^NF (polyethylene: oxide^M^ 

o^/^ HAH AAft\ 


4.54 wt% 


15.0 mg 


i^oiyox • w oK N oUy w ipoiyetnyiene oxide Mw No av 


17.71 wt% 


58.5 mg 


Lactose (anhydrous) 


51.13 wt% 


168.9 mg 


Sodium iauiyl sulfete 


3.03 wt% 


10.0 mg 


Cab-O-Sil (Silicon dioxide Fumed USP/NF) 


0.45 wt% 


1.5 mg 


Butylated hydroxy anisoie « 


0.03 wt% 


0.10 mg 


Myvaplex600F (glyceryl monostearate) 


1.82 wt% 


6.0 mg 








Seal Coating: 






Opadry Clear (mixture containing hydroxypropyl methyl 
cellulose and polyethylene glycol 


2.85 wt% 


9.4 mg 


Sodium Chloride ^ : 


0.94 wt% 


3.1 mg 








Inner Coating: 






Hydroxypropyknethylcell;phthal-55 


2.29 wt% 


7.58 mg 


Talc 


0.79 wt% 


2.6 mg 


Acetyl tributyl citrate 


0.23 wt% 


0 J5 mg 


Sugary confectioners :6X Qiim>i]ized : 


0.08 wt% 


0.27 mg 








Outer Coating: 






Cellulose acetate 


1.00 wt% 


3.32 mg 


Eudragit S I 00 (polymethacrylicacid, 
methylmethaceylate, 1 :2 ratio MW ^nIo; A V; 135,000 - 
USPTypeB) 


0.34 wt% 


1.13 mg 


Triacetin 


0:08 wt% 


0.27 mg 


Polyethylene glycol 400 


. 0.08 wt%: 


. ■0:27mg 
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Sugar, confectioners 6X micronized 


0.50 wt% 


1 .66 mg 








TOTAL 


1 00.00 wt% 


330.35 mg . 



The preferred tablet having the ingredients as set forth in Table 4 may be 
prepared as described aboVe fpr tbe preparatioh of the preferred tablet having the 
ingredients as set forth in Table 3. 



5 ■:(■ Another example of a paitiGularly the ingredients as set 

forth in Table 5 and may be prepared as set forth b^^ 



Tables 


Lovastatin 


12.14 wt% 


20.0 mg 


Polyox WSR Coagulant, NF 
(polyethylene oxide Mw No;AV 
5,000,000) 


4.55 wt% 


7.5 mg 


Polyox WSR N 80, NF (polyethylene 
oxide Mw No. AV 200,000) 


17.76 wt% 


29.25 mg 


Lactose (anhydrous) 


51.30 wt% 


84.5 mg 


Sodium lauryl sulfate 


3.04 wt% 


5.0 mg 


Cab-O-Sil (Silicon dioxide Fumed 
USP/NF) 


0.46 wt% 


0.75 mg 


Butylated hydroxy anisole 


0.03 wt% 


0.05 mg 


Myvaplex 600P (glyceryl monostearate) 


1.82 wt% 


3.0 mg 








Seal Coating: 






Opadry Clear (mixture containing 
hydroxypropyl methyl cellulose and 
polyethylene glycol) 


3.42 wt% 


5:63 mg 


Sodium chloride 


1.14 wt% 


L88 mg 








Outer Coating: 






Cellulose acetate 


1.43 wt% 


2.36 mg 


Eudragit S 100 (polymethylacrylic acid; 
methylaciylate^ 1:2 ratio MW 0^o; Av. 
135,000 -USP Type B) 


0.49 wt% 


0.80 mg 


Triacetin 


0,11 wt% 


0.19 mg 


Polyethylene glycol 400 


0.11 wt% 


0.19 mg 


Sugar, confectioners 6X micronized 


0.72 wt% 


1.18 mg 








Overcoat: 






Hydroxypropylmethylcell. Phthal. 55 


0:77 wt% 


1.27 mg 


Talc 


0:30wt% 


0.49! mg , 
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Triacetin 


0.12 wt% 


0;20mg 


Sugar, confectioners 6X micronized 


0.30 wt% 


0.49 mg 








TOTAL 


100.0 wt% 


146.73 liig 




GrahuIatidD 

5 i : • Pass Pplypx WSR N80, sodiN^^ lau^Vstili^ and aiil^^ through 

; : ;:2;v into a vertical 

;/jjgr|iii^ ■ 

10 . 4r Mix 

6: Blend the pbwd agmh^ adid the butylatc^ hyidioxyanisole soiutibn 

and; then the ethanoywater mixturev ; ' 
7v I^t^ij^ giilfiM the ihoisture conten^^ is lower than 1 .8 wt%. 

15 i^jELSS^^^ 

1. MixCab-0-SilandPolyoxWSRN80. 

i: -i^ 

20 Stainless ste^^^^^ 

3. Blend thjs scrfeen materials with Ipvaistatih granules for 15 minutes. 
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4. Pass Myvaplex through a 30 mesh stainless steel screen and combine with 
the other screen mateiisils. 

5. Blend for five minutes. - 

6. Compress the blend into tablets (164.72 trig, rou^ 
5 17/6411 dia.}wlu9h<^dtam 2^ 

$jearC6ating: Opadiy CM 

1. Dissolve sofdilun i^^ 

2, pisp©ree(^i^^ 
; 3: Spray lovaistatiR 

1. DissdlVe ceiltilbs^^^^ 

2. Add polyethylene glycbl 400, M 
1^-. a homogenous disp^i^^ 

3. Spray tte pbating su^ 

:C>yeFc6ating: ' 
i . Dissolve hydroxyjpi^^ 
■ -y •*:•:•"••'■ ' " homogpiuzer. . .^V. ••: '"^ •' 

2&- 2. Add aGQi^i^t^buty^^^ niix it with a 

homogetiizCT until 
3; Add talc md sugar to the s^^ 
homogmised disperisipn is pbUi^ 
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4. Replace the hoitiogenizer with a magnetic mixer and stir the coating mixture 
throughout the coating process. 

5. Spray the Qpadry Clear coated lovastatih tablets with the coating di^^ 
in a coatCT. 

Another exjmiple of a partic^laff^ preferred tablet has the ingredients ^ set forth 
* in table 6 and may be prepared by the. sanie general procedure as d^sc^bed above for 
the preparation of the tablet having the ingredients as set forth in Table 5 , except that 
lib iimer coating is a^jp^^ coatingis applied .as to overcoat oyer 



Table 6 


Lovastatin 


12.20 wt.% 


20.0 mg. 


Polyox WSR Coagulant, NF (Polyethylene oxide 
Mw No av 5,000,000) 


4.57 wt.?/o 


7.5 m§. . 


Polyox WSR N 80; NF:(lk)lye^ 
No av 200,000) 


17.84 wt/% 


29:25 mg. 


Lactose (anhydrous) 


51.53 wt.% 


84.5 mg. 


Sodium lauryl sulfate 


3.05 wt.% 


5.0 mg. 


Silicon dioxide fumed USP/NF 


0.46 wt.% 


0.75 mg. 


Butylated hydroxy anisole 


0.03 wt.% 


0.05 mg. 


Myyaplex 600P (glyceryl monostearate) 


1.83 wt.% 


3.0 mg. 








Sea! Coating: 






Opadry Clear (mixture containing hydroxypropyl 
methyl cellulose and polyethylene glycol) 


3:43:wt.% 


5.63 irig. 


Sodium chloride 


1.15 wt.% 


1.88 mg. 








Iniiier Coatiiigv None 












Outer Coating: 






Cdlulose acetate 


1.96 wt;% 


3.21 mg. 


EudragitSlOO 


0.66 wt% 


1.09 mg. 


Acetyl tributyl citrate 


0.32 wt% 


0.52 mg. 


Sugar j confectioners 6Xmicronized 


0:98 wt.% 


1.61 mg. 








TOTAL 


100.00 wt.% 


163,99 mg: 
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Other examples of particularly preferred 40 mg. tablets have the ingredients as 
set forth in Table 7 and may be prepared by the same method described abovis for 
preparing the tablet having the ingredients as set forth in Table 3. 




1 
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Table 7 


Summaiy of Lpvastatin Formulation^ 


Ingredient 


Weigh^PeitCT^ 


Tablet A 


Tablet B 


Tablet G 


Lovastatin (strength, mg) 


40 wt.% 


40 mg. 


40 mg. 


Tablet Gore 

1. LbVastatin 

2. Lactose (Anhydroii^^ 

3. Pplyox® WSR Gbiagulant :: 

4. Pi3lypx®^SR 

7. ; Silicon Dip^^ • 


12.11 wt.% 
51.13 wt.% 
. 4.54 wt.% 
17.71 wt.% 

j.Kfi Wi. /o 

1.82 wt.ro 
0.45 wt.% 
0.03 wt.% 


i2i28;Wt.% 

5L8wt;% 
4^6 wt.% : 

^ 17.94 wt.% 
1 hf^ ■t»/f 0/1 

1.84 wt.% 
0.46 wt:% 


12.28 wt.% 
. 51.8 wt.% 

4;^Wt;% 

JliUO Wli /O 

1.84 wt.% 
0.46 wt.% 
0.02 wt% 


Seal Coat 


2.85 wt.;% 

0.94 Wt;% 


2.88 wt;.% 
0.96 wt.% 


. . 2.88 wt.»/o 
0,9;6 wtv% 


Inner Coat 

1. HPMCP 55 

2, Talc, US? 

i. Acetyltiibiityl Gitritie 
4; Sugar/Micrbi^ 


2.29 wt.% 
0.79 wt.% 
0.23 wt,% 
0.64 wt.% 


1.61 wt.% 
&55 wt.% 
0.16 wt.% 
0.44 wt,% 


1.61 wt.% 
i 0.55 wt.% 

: ;V 016 wt>/o 

0.44 wt.% 


OuterCoat 

1. Gellulose Acetate 

2. Eudragit SlOO 

3. Triacetin 

4; Folyetnylene vjlycol 4UU 
5. Acetyltributyl Citrate 
6; : Sugar; Micronized 


1 V?t.% 
0.34 wt.% 

O nS -art 0/. 

0.08 wt.% 
0.5 wt.% 


0^7 ^i% 
6.24 wt.% 

() Ciif\ \irf ^^Ax 

0.6 wt.% 
0.35 wt.% 


0.7 wt.% 
0.24 wt.% 

;C 035 wt.% 


•Overcoat •■■ 
L HPMCP 55 

2. TalcUSP 

3. Triacetin 

4. Sugar» Micronized 

5. Opadry Yellow 

6. G^adry Pink 








TOTAL TABLET WEIGHT, % 


100 wt.% 


100^%;- 


; Wwt,% 
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Examples of other preferred tablets having the ingredients as set forth in 
Table 8 may be prepared by the same method described above for preparing the tablet 



having the ingredients as set forth in Tat)le 3. 



Tables •• 


Summaiy of Lova^ 




Weight Percent 


Ingredierit ; 


Tablet D 


Tablet E 




20 mg. 


10 mg. 


•ivv\-.;;-;iiw ■* 


11.69 wt.% 


5.84 wt.% 


'^i: • l^ctbie (Anhy^^ 


49.32 wt.% 


55.18 wt.% 




4J8wt.% 


4.38 wt.% 


4. Polyox®WSRN80 


18.08 wt.% 


17.09 wt.% 


: iSipdil^ 


2.92 wt.% 


2.92 wt.% 




1.75 wt.% 


1.75 Wt.% 


v.;;..:" 


0.44 wt.% 


0.44 wt.% 


8. Butylated Hydroxyanisole 


0.02 wt.% 


0.01 wt.% 


Seal Coat-: 






1. Opadry Clear 


2.74 wt.% 


2.74 wt.% 




0.91 wt.% 


. 0.91 wt.% 


IniiilrCbat 

1: HPMGP 55 ; 


•z.zi wi.yo 




2. T;^e,ySP 

3,. Acetylmbutyl l>i 


.V.-/AJ-WI../0 •• • 


0 76wt% 


0.22 wt.% 


0.22 wt.% 


4. : Sugar, Micronized 


0.61 wt.% 


0.61 wt.% 


Outer Coat 

2. Eudragit SlOO . = 


0.97 wt.% 


0:97 wt.% 


0.33 wt.% 


0.33 wt.% 


3. Triacetin 


0.08 wt.% 


0.08 wt.% 


4. Polyethylene Glycol 400 


0.08 wt.% 


0.08 wt.% 


5. AcetyJtributyl Citrate 

6. Sugar, Micronized 


0.49 wt.% 


0.49 wt.% 


^■'3j:':-/V"^lSiac 






4: : ! Stigar, Micronized 






5; (>padiy Yellow 


3 wt.% 


3wt% 


6. G)f)idryPink 






TOTAL TABLET WEIGHT, % 


100 wt% ; 


100 wt.% 
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As illustrated in the follo>ying examples, cholesterol depletion may lead to a 
decrease in the release and formation of Ap peptides in the cells. Additionally, the 
Applicants have discovered that the;decreased releaise of Ap peptides is not due to the 
accumulation of the Ap peptide in the cells; but rather due to the deci:based formation 
5 of Ap peptides. FurtheiTj the foiirtatipn APPs, is ^so reduced by cholesterol treatment 
withaHMG^ Further, decreased 

efilBcis Ghole^ 

processing and AP pieptide formatio 
it)^ ; APP^ 
processing arid Ap formatipii; : 
: :M:0 IbUowinjg exain|rtes^^^ 

; ScieneeSj Boston, MA; Fetal Calf Lipi^ (FCLPDS) was obtained fipm 

15 liiteib^^ ^fckyiile, MBI; Buitjec^^^ ^fediuiii.<^^ 
fonnBibWitta^ 

Fe^^^^ 

Glemente, CA; 

2Q; P*6t^n A sephiairose^ was obtained ftom Piscatiaway, Nl;^i^^ 

Culture plati^ obtained from Failcbi^ Litipaln^P^^ N) with the ex<^d6h of the 
10 him culture dishes with glass eovei^lips^^^ 

Corporation, Ashland, NM; iand all other cheonicals were obtained firoiri Si^ai, St. 
Louii5,MO. 
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The three cell lines utilized were: Chinese Hamster Ovary (CHO) cells 
expressing the 75 1 amino acid form of APP; Mabin-Darby Canine Kidney (MDGK) 
cells which overeixpr^ess the 695 amino acid form of APP; Human rieuroglioina (H4) 
cells overexjpre^sing the 695 form of hiimah APP, All cells were prepared by the 
5 stable iritrpductibh of a cDNA cpdihig for htimah APP. All cell lines w?re maintained 
in DMEM containihgl ^ 

ilieM16\\aia^^ 

■ .0 \ '•••.ft-'/:: .i Examplel . t -^^ K. ":]: 

VQ : Efie^ 

: ' In order to charactmze the effects of cholesterol depiietipp, cell cjalte 
: oellliney/^ 

FGLPi3S; wMbh lipid dqJleted & reduced the external isouirce of chp in 
the presence of loVastatin abid 
15 ■ to ord^r to confirm^ 

: \ thoiest^l, & 
; visii^l i^^ 

QsneMlyj the cellsl vv^CTeiii?^ media c0i^ 

Follbwihgin^ 

20 : : pritee witii PBS a^^^ in PEfS 

^washing 3 times in^BS fb^ 5 ii^^ with 1.5 mg/ml glycine in PBS 

. f6r 10 miniUes. The cells were idbieique^^ with 0.5 mg/itil filipin in PBS for 

. : 2 hours and washed 3 times for 5 minutes m PBS. After the final wash, the cells Were 
visualized under a fluorescent inicroscope. 
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For measurement of APP processing and Ap peptide formation, medium was 
removed and the cells were washed once with PBS and then incubated for 2 hours in 
DMEM containing 1 mCi/ml [^^S] Methionine. After this "pulse" period, the cells 
were eitiier (1) lysed to measure the tota^labeled APPi and APPm at time zero, or (2) 
5 the cellis Were iiiciibated for 2 hqui;s in fresh, imlabeled eoii^^^ 

;:;i|iid then ly^edv Tlien the cell siipematants apid -lys^^ treated with the 
ajpfirbpnate antibody to calculate the ambiihts of ApPni, Ap^Ps, and AP pg>ti<les. 

%t riieasi^ 
ipaiifcoxyM 

10 ; ; 

\ 

T^me^ 

: terniHial truncated foim^ cdi supeniatant$ which 

of the AjJ pqpticle th^ to the COOH- 

15 terminal amina acids of AP^ .ifef Buxbaum^ 

tiiiB iiiCiiiMtiGfis with antibody 6B10 or antibody 369 were performed at 4^d ; 
for 75 minutes followed by a 45 niinute incubation at 4^C with either agarose-linked 
; ahtirm aintilS^^ 359; Tiie bis^ 

>|0 ; : ^ve*^ 10/nu8uite^^^ Tris- 

• ^ iiSbine G<a for APPs and i^^tide^ 

APP, iTie gels were diied and exposed to a Plipsphor^^^ (STGRM 860, 

Mdlecular Dynamics) and exposed for a miiiimum of two days. The protein bands 
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were visualized on a STORM 860 Phosphor Imager (Molecular Dynamics) and 
quantitated using ImageQuant® (Molecular Dynamics). 

To ineasure extracellular APPs . and fragments thereof, the cell culture 
supemataht were utilized. To measure the intracellular APPj and APPm and fragments 
5 ffiereof, t^^^^^^ 

To determine whelfiei^ a di^ is associated with i chaiige^^^^^ 

. hiinia^ APPi,, w^d^m or absejpit; Ttit 

: c^^^^ 1 mCi/ml [^^S] Methionine 
10 ^ for^l^^ 

: liii^^ The i^S]4iN*^^J^^^ 
irtiniuito 

viktiai&^jed by 5i&e Eigpres 2a, 3a, and Rejativiefieyd^^^^^^ 
extracellular AP peptides 
15 Phosfphc^^ 

: : [-%]^labeled Ap p^tides were hom to the levels of total [^SJ^label^ 

: dis^^^^ to exclude any changes ill 

Ap peptide 1^ At |he^^ 

; / 20 ciiasil^ of APPn, and sedi^i^^ 

i>epad^s. See Buxbaumi {3^990} Pi^e Natl Acad Sci KS^ 8l|;6^ 
is herein ineoipbrated by teferenee^^ . 
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As shown in Figures 2a, 2b, 3a, 3b, 4a, and 4b, the amounts of extracellular Ap 
peptides in the presence of 0.5 |iM LA decreased by 40-60% as compared to the 
untreated cells. Treatment of cells with 0.5 jiM LA had a weaker effect on decreasing 
extracellular Ap peptide levels (<20% reduction). 




objserved were d formation of Ap peptide^, rath;df than dec^^ 

; :sed^bii o 

jieptides w^ were measm^d in fe^ lysates.; No idfetei^^ ; 

intracellular Ap peptides were observed in cells incubated in the presence or absence 
of 0.5 |iM LA. Therefore, the decrease in extracellular Ap peptides was not due to . 
iddciTea^ Ap peptidesi but itistead C(^^ tiiat it wiaS du# ; 

;^dedre^^ 




. processingii^ were inciibated ii^ jiM 

LA; metabplic ikbblmg. \%e iCTeisipf ^[^^ AEP^;; 

X wi^di^te^ imiMnopi^cipitayS^^ 

i: thi GG)i^ of APP,, foUpwed iby quairtitatiyef a^ 

• IeV|j|5>^ m^e^^ l^eptid^s^ 

: inuiii^^ 

celiybati^X^^ ■: 
l€M^<if[^^^^ 

: Nonnaiizjaition was done by dividing the ideyaiit value by the levels of i^^S]-labeied 
APPi found in cells at the beginning of the chaise. 
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As illustrated in Figure 5, a modest decrease in ["^^SJ-labeled APPs formation in 
cells incubated in the presence of LA, as compared to control cells was., 
Figure 1 is a schonatic illustrating APP procesising. Because APPm is likely to be the 

precursor for both APPs aiid Appe^^ i 
5 peptides nuglit suggest a deq-jease^^ the.leyds of APPm- To examine this, the: level? pf 

[^^S]-label^ Al^^riv?^ 
• |iM LA. Asi shp\#iit 

accouiit fbrtheidiid^^ 

peptide levelis co^ 1 
: 10: instead refie^^ 

Effective Con(^ 
15 Tpd^i^^ni^ 

described in Exai^ 2b; 3a, ;3l>;^^^ 

4b, the topimi^bf dedreas^-w^ iiicit^a^jn^ ' 

:V ^ ; c r 
50 iigjttificant^ iiilider these^^^ ^ 

"' * experimeiital ^bndit^^P ■ | 
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Example 3 
Candidate Substance Screening 
GHO cells were determined to be suitable for candidate screening beciause 
treatment with LA does not affect the maturation of APPi to APPm in the CHO cells; 
5 , Specific^liyi it wiai detiwii^ that treatment of GHO'cells with 0.5 LA reduced 
the anipunt of e;xte^^ 30% ofthemiio forthe 

extracellular AP peptides and the amount of extracellular APP^ were np 

V "Jl^ meaiis^ckpjK;^ 

^^^^^^^^ b 

pdls treated with j^e cahdida^^ However, the Iw^ 

coniparable betw the treated cells i{3:2:x 10^: aSbit and 3,4 

IS . x 10^ arbitrary units j respectively). This suggests that the maturation of APPj to APPyn 

as a suitable screening tool for a candidate substance which affects the synthesis, 
: ilie ceUsi^^ 

20 iilaibsifer4di^^ : 
; th(s external so in the presence of the pis^ : 

. . : or absence of the candidate sub^ 
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Specifically, the CHO cells are pulsed with [ S] Methionine in the absence and 
presence of the candidate substance. After the pulse period, the cells are either (1 ) 
chased for two hours, or (2) lysed to deteniiiiie the total intracellular APP at time zero. 

Then the lysates may be labeled with the appropriate antibody to calculate the 
ambimts of APPi, APPi„, APPsi 

To: measure celi-associated, fuliriength APPj and APPm, or to measure 
carbdxyl-termind fi^ 
■: Which recogni^ 

Tomeasui^A 
termiSy tt^^ 
reobjgi|iz^ 

terirtinal amino stcijds of APP5. ifee Buxbaumi i jDiy 
iZSyi; 91:4489^93, which ^^^^^^ 

Themciibi^ 
75 minutes fpllc^ 

moiKelgiS for aritibo A s^jlaitose :^^^^^ 369. Tliie beads a^^^^ 

th^ \V2i$h^ jo iiUHute^ aiid thiwiiin Tifis-Ticine: ^: 

Gel fof APPs i^R peptides of an i8%:poi3^ityjaM oi^lVdssociated APP- 

The gels are driM^^^ 

nmiimu^ Theprotein bands £U'iBYi$^^ 860 Phosphor 

Linager® (Molecular Dynraiics) and quarititated iasuig lipciageQ (Molecular 
DyiiainiGs). 
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To measure extracellular APPs and fragments thereof, the cell culture 
supernatant are utilized. To measure the intracellular APPj and APP^ and fragments 
thiereofi the cell iysates.are utilisiied; 

The amount of extraicelliilar Ap peptides and the amount of extracellular APPs 1 
5 are n<!)rmaiiz6d to to^^^^^ 

as; described abip • 
; anydilM 

mktuiati . 

•■ *■"*:'" '•- • ' • '..ft' Example 4 ' \ vft / . 

'■}■■' levels in patients with hyperlipidemia. Patients were, treated with placebo, 1 0, 20, 40 * 
or^mipijerd^^^ 

is i|u Drug Ap)|>IiqatS6^^ : . 

• inventors 

; TTiese bipod sai^ 
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Table 9 Baseline and 1 -Month Beta Amyloid Values 



Patient 


Baseline Ap peptide 
cone, (pg/ml) 


Change in Ap peptide 
cone, after 1 Month (pg/ml) 


1 


145.2 


-57.8 


2 


211.1 


-30.5 


3 


. i5i:i 


• -16.9 


4 


175,5 


. . /60.6 


5 


388.1 


. 44 


6 


499J 


-172.7 


7 


164 


:: -64.1 




220 


. \ -67:5 


9 


215.5 


= . -80.3 


10 


370.1 


-18.5 


11 


403,9 


-76-2 


12 


48.9 


-32.9 


13 


15.6 


38.4 


14 


64.6 


-13.4 


15 


34.3 


-18 


16 


12 


-1.1 


17 


45.4 


10.9 


18 


12 


4.6 


19 


37.3 


• -5.6 


20 


30.6 


0.2 


21 


■;- v/-^.A^ >:;.:35;2 


10 


22 


138.5 


-112.5 


23 


60.6 


r38.5 


24 


50 


22 


25 


V; . 73 


.. •• -22 


26 


133 


-■:-17 


27 


. 23 


. . - 70 


■ £.V 


• ■ .ao 




29 


4 


4 


30 


56 


5 




59 


17 


32 - ■ 


2 


4 


33 


3 


1 


34 


181 


-42 


35 


0 


5 


36 


175.4 


-37 


Mean 


120.016667 


-18.0222222 


SD 


126.784261 


; 46:94494721 



As cari ba siseh from Ta^ 9, the mean Ag ja^tide b&ncehtfation prior tb 
treatment was 120 pg/riil, which decreased by about 1 8 pg/iiU after one month of 
treatment with Lovastatih XL. The change from jpre-treatment was statistically 
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significant (p= 0.0273) as shown in Table 10. In the instant case, one of ordinary skill 
in the art will understand that the above referred to p value repreisents the probability 
that the reported change in Ap peptide concentration could occur by chance. One of 
orc^nary skill in the art will also ibderstand that a p value of less that Qw05 signifies 
thatthe reported change is stati^^ . 

liable 1^^^ Statistical Analysis of Change From Baseline 

v;lf i^^^?-. -Iff^^^^ • .llS;^^^^^^^^^^ 7.B241577 3J -2.S034072 

Variable-' FvaX- ■ ■■ 

■••'0.0273: 



3^ollowij^g to the inventors have performed a 

liibre detkil^ aiialysisf of the data pbtaihed frorb the human trials. Table 1 1 sets forth a 
dOise-response analysis of the data and ; shows the mean percentage change in the Ap 
•li^tide^^^ treatment with placebo, 10, 20, 40 

and 60 mg/day Lovastatin XL. Blood samples were taken from the patients after four 
we^^lo? M Visit JJq^^ 5)^ after eleven weeks of tr^^ 

No. 7) and twelve Wc^kis pf treaitin^iit t^^ XL (Study Visit No. 8). 
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Table 1 1 Effect of Various Doses of Lovastatin XL on Ap Peptide Concentration 



DOSE 
(mg/day) 




Study Visit 
No. 5 
- 


Study Visit 
No. 7 


Average of 
Study Visit 
Nos. 7&8 


ENDPOINT 


0 


N 


1 1 


6 


8 


12 


MEAN : 


-1.78 


-16:27 


-21.11 


-11.87 


STD 


33.69 


29.03 


23.16 


27.03 


10 




10,, ■-:>■..:■•■ . 


5 ;,. 


6 


10 


MEAN : 


8.09 


43.29 


10.21 


-0.21 


STD 


64 92 : 


72.69 


57.83 


49.66 


20 


"N ■ 




5 ■ 


8 


11 


MEAN ; 


0.59 : 


-18.21 


-27.81 


-21.71 




35.56 


43;00 


:49m : 


45,04 


40 


.;N- 




3----::v--.:7->^\ 


4 ■ 


10 


MEAN ■ 


-6.51 


-6.15 


>26.35: 


-11.92 




.22:75 V 


::32:p5v:-v:-:c- 


I48vl3 


46.12 


60: 


N. 






7 ■ ■ . .-^.v; ^ •■ 


W: 


MEAN: V 


>§;08 ; 


-16.27 


-35.47r ; ; . :: 


-39:42 






■.25i78.;:v-;:-;- 


:27.83 


30.09 



NffiA^ % change m -tlie j^^^ ' ; 

SllllU^taiidaa^ 



The graph shown in Figuat 8 depicts^^to^ set forth in Table. 1 1 above. In 
; p^iciilar, the grai5h shows the change in niean in the blood 

: of patidits aflCT one mbiith of treato wnth lxiva^^ aiifiuietion^ dose 

admiiisiered: Figtire S ak^ 

approximation, of the data pje^ As can be seen from the 

:'^i*hdhne'\ its direc^^ 

admMste^ ah:bfiefct 6a|^^^ i^eptide cg^ ^he ; 

inVehtpr? also fo that the ddserre^pijnse a^ values was 

s^tistiipdly signified 

Further human trials have been conducted. Patients meeting the current criteria 
for treatment with lipid lowering agents were ti^ated with single-blind placebo for 4 
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weeks. Those patients were then randomly assigned to receive dmly doses of ^ 
40 or 60 mg/day of a controlled release lovastatin (Lovastatin XL) or matching 
plac0bb wder doublerbUh^ Senim samples from tho^e patients were 

obtained prior to and after 3 months of dosing. The seruin samples were assa^^ 
5 A|J;;j^^^ llie assay resiU^^ 

•■^■■^:•::■J^^■Sh<^ 

14 ^d^ Tliem^ 

dete^^ to be statistically significant p<Q.Ol (t^t^st). 

1 5 changes for the groups of patients treated with 40 and 60 mg/day were determined to 
be statistically signifie?mtly i31if^^ 

Afl End-Specific ft-ptodol 
The seruih samples reifteie^^^^ 

2Q^ ]^ 

wWch are set forth in Eigui^ 

liioripcldnal antibody (Senetek Cm^ 

buffered solution (Sigma) and then incubated at 3TC for 12-16 hours. The plates were 
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then washed three times with 150 nl/well ECW buffer (PBS, 0.1% BSA, 0.05% 
Tween-20, 0.2% CHAPS, 5mM ethylehedimriinetetraacetic acid, 2mM betaine, 0.05% 
NaNa) before adding 150 nl/wellECW biiffer containing 1% casein and incubated at 
37**C for an additional 4 hours. The 4G8 antibody recognizes AB and thus selects this 
5 peptide fix)m the pool of others iii the p^^ 
liie coated plates vs^re 
jili^dlii^ was added to ei^^ saihpfe^ 

T3id standaM cur^ 
ipOn^lii^^ 

standaids^X^^ 

loadhig c>ntp well^^ two internal reference 

S£aig)ie$2^ 
45: ; lai^ lpiMed l^^ 

tet2d^ 

of biotinyl^rte^l^^ 

': : ^10) dMB i:iOi^ inctrt^iiatiad irt^^^ 

tempqr^^ 
20 by%e4(j8:2^^^ 

liiis plates washed ttirc^l^^ ECW beforp 4^6 fil of ; 

strisptavidin alkrfine phpphatase (Atnereliam)^^^ ^ded per well and incubated at 
room tempeiature for 5 hours. The plates were then washed three times with 150 
Hl/well ECW before 100 ^1/well ddH2Q was iadded. The water was tfien aspirated and 



47 



wo 01/32161 



PCT/USOO/41841 



1 00 \xl of the Attophos reagent (JBL Scientific Inc) added per well before being 
allowed to develop at room temperature in the dark. When the highest point in the 
istandard curve began to turn yellow, the plates were read on a! niicroplate reader 
(P^rSeptiye Biosystepis C^ytoFliibr Series 4000) at an excit^tibh of 45 0 lim and an 
5. ' ^ii^sidn of 53Q ; 

ITie fbireg^ing 

V- ; 1^ The v 

further understanding of the . ^ 
invention and are incoipprated in and constitute a pait b jih^ 
10 sey|ra^ with the description serve to 

explain the principles of the invention. Obvious modifications or variations are 
/: ; - pp^;^ 
. . ate j 
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WHAT IS CLAIMED IS: 

1 . A method for treating a mammal having an APP processing disorder 
comprising administering to the mammal a controlled release composition comprising 

5 a therapeutically effective amount of at least one HMG-GoA reductase inhibitor, 

2. The method df cl£dm 1 » wherein the. APP processing disorder is 
Akheimer's disease or Do 

3. . liie miethod of ela^ 
.4. TKeriiethod^^ 

pharmaqe^^ 



5. Tlie nieffi \>ii!etiBm^^^^ inhibitOTis ; 




• '\ loyais^ta^ fluvajstatihiM 



active metabolite fonn 
15 6. The iriethGd of cl 

ioyastatin or to^ . / * 

:% Tliiei^^ 
. I^G-Cdi^ redU^ 

8. The inethod^^ mg to about 10 liig oifthe • 

HMG^CoAr^ 

per-day.-" •• • 

9i . Tlid method of . claim 1^^ 
of the HMG*-CbA t^uctase inhibitor stich the average blood plasma cdncentxation 
of the HMG-^CoA reductase inhibitor or an iactive metabolite thereof at steady-state is 
25 below about 50 micromolar. 
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1 0. The method of claim 9, wherein the average blood plasma 
concentration of the HMG-CoA reductase inhibitor or an active metabolite thereof at 
steady-estate is below about 40 micrpmplar. 

11. The methodofclaini 9, wherein the average blood plasma ^ 

5 concentiratibn of the HM reductase inhibitor or an active metabolite tli^^epf at 
steady-statiB Is beloW abo 
■^12^^^ ' -ilie^ m^^ 

-ik)incei|b;^ reductase inhffiitpr^^ activ^ metaholiteithereof at 

ste$id^^st^ 

<Minjd^i^^ 

:Steatdy-^ about 10 micro 

1:4; TniemethbdpfcM 
cpni^eiitrsitibn^Q inhibitor or an active metabolite therwf at 

15 steai^st^ about 5 irdcromblar. 

15.: T^e meffiod plasma 
cbrice4tra#iii^^^^^ an active metabolite ther!K)f at 

stead^y|stit0^^ 

i ;I6v: The mejli!^ blood plasma 

20 : con^ebL^ HMG^b^^ im active metabolite thereof at 

steady-state is about 6.5 mil^iiibiar. ' 

17. A method for treating a niami^ an APP processing disorder 
comprising lowering the amount of Ap pejjtides in the brain, cerebral spinalfiuidi br 
plasma of the mammal by administeriiig to the mammal a controlled rekase 
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composition having a therapeutically effective amount of at least one HMG-CoA 
reductase inhibitor. 

1 8 . The inethod of claim 1 7, wherein lowering the amount of Ap peptides 
in the brain comprises affecting APPn, processing. 

191 TliemeAodof claim 17,^ 
selected fiDin the ©"oup coiisisdng of inevi^ amyastatih, atoiV 

lovastatin, ri vastatin; fliiyastatin^ sal^^ jsphierk and 

the active rnetaboiite foi^ 

20. A meffibd &r tr^^ihg aji^^ ^ 
comprising iricireasiiigt^^ 

or plasma oif the n^^ • . 

veomposition hayii^ a a&fnitiS 
reductase iifliibitbir. 

21 . The method of claim 20, eOmpri iribreasijig the cl o f A P 
jKiptiidbbs^m the bramof iitt^ 

22. The!inettiG>i| 9 HJ^^feGlo^ 
^^ ^|lteted from the git>^^ 

1bvastatin»r^^ 
active^ 

23; Ametfiotffe^^^^ 

i cdmprising prevbit^ the 
brain of the mammal by adininistering tp the nianmial a contix>l}4^ rclea^^ composition 
comprising a therapeutically effective amdunt of at least one HMG-CpA reductase 
inhibitor. 
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24, The method of claim 23, wherein the HMG-CoA reductase inhibitor is 
selected from the group consisting of mevastatin» pravastatin, simvastatin, atdrvastatih, 
lovastatin, rivastatin, fliivastatin, and phariiiaceutically acceptaible salts, isomers and 
the active m#ab^^ forms thereof. 
5 ; ?5r A method for trea^^^^ 

AJzheMer's disease by adrninisteriiig to the maitnmal a compbsitipn cbm^^ 
ther^isM one KMG-iiG^ 

26. The method of claim 25, wherein the HM j^ubia^ 
decreases the formation of Ap peptides j increases the clearance of 

I Q regulafeisiti^^^ :: • ; 

27. The method of claim 25, wherein the HMG-CoA reductase inhibitor is 
seleetedvfix)m the group consisting of mevastatin^ pra 

IdVastktihj, ijny asti^tin, fluyastatin, and pharmaceutically acceptable ssilts, isombrs and 
the isicidi/^^ ibriiis thereofl 

15 28^ wherein tfel^ 

-lpvaBtitiri;-0 

29. Amethod fortresitihg amai^ SjiSdjrahi^^ 
. admimster^ a comppsition 0om^ 

;amoui^ 

20 - 3^^^^^ The method of daiin 29, wto 

decreascss^;!^ 

regulated th^ or reduces pl^ue m^^ in the niamm 

31. The method of claim 29, whereiii the HMG-CoA rediictiase irdiibitor is 
selected from! the group consisting of mevastatin, pravastatin, simvastatin, atorvastatin. 



52 



wo 01/32161 PCT/USOO/41841 

lovastatin, rivastatin, fluvastatin, and phannaceutically acceptable salts, isomers and 
the active metabolite forms thereof. 

32. The method ofclaim 31, wherein the ^ 
lovastatin or lovastatin acid. 
5 . ■ • 33. -I^i^ljiffi^ • 
cpniprising^lowe^g.d^^ iamount of cellular cholesterol levels in the mammal. 
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Figure 1 



wo 01/32161 



PCT/USOO/41841 



2/8 




04 MM LA 



Figure 2a: 



H4 




Lovastatin acid, LA (|xM) 

Figure2b 
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0.5 |iM LA 



Fi^re3a 




Figure 3b 
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FiguFe:4a 



CHO 




Lovastatin acid, LA 



Figure 4 b 
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5/8 




Figure 5 
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Mature APP 




0 0.5 

Lovastatin acid, LA {\M) 



Figure 6 
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7/8 

Figure 9 
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Figure 7 
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